Background and Objective: Herpes simplex encephalitis is a life-threatening consequence of the central nervous system (CNS) infection with Herpes simplex virus (HSV). Although it is a rare disease, mortality rates reach 70% in the absence of therapy and only a minority of individuals can return to normal function. The aim of this study was to determine possible correlation between HSV infection and the incidence of encephalitis in patients with neurological signs.
method is now considered the reference standard for laboratory diagnosis with sensitivity and specificity comparable or superior to those of brain biopsy (16, 17) . PCR has been used to detect HSV DNA in the CSF of patients with "atypical" clinical syndromes. Bell's palsy (18, 19) , cluster headaches (20, 21), migraines (22), and even common recurrent headaches (23) have been suggested to have HSV infection or reactivation as a cause. PCR-based detection may identify those patients who could benefit from antiviral therapy. The newer and more sensitive PCR methods of HSV detection, such as real-time PCR have improved the clinical utility of the test (24). This study assessed the clinical utility of real-time PCR-based detection of HSV DNA in CSF specimens. CSF has been regarded as the best source for rapid and specific diagnosis of HSVE patients. The study aimed to correlate laboratory findings in the CSF with clinical presentations and histories to better define CNS disease due to HSV infection and to improve laboratory diagnosis.
MATERIAL AND METHODS
Overall, 152 CSF samples were tested from patients with neurological signs referred to Mahdieh Clinical Laboratory in Isfahan from 2010 to 2013. The study was approved by the local ethics committee and written informed consent was obtained from participants before the start of the experiments. Two hundred micro litres of the CSF was used to extract DNA using extraction kit (Ribo perep REf: K2-q-Et-100-CE Amplisinse Biotechnology, Russia) according to the manufacturer's instructions. Real-time PCR kits (HSV1, 2 Ref: R-V-8F9Rg, IQ)-CE, Amplisinse Biotechnology, Russia) were used for detection of HSV DNA. The signal from the HSV1 and HSV2 DNA amplification product was detected in the FAM/Green channel. The program for the PRC process was set according to the manufacturer's manual ( Table 1) . Fisher's exact test was used for statistical analysis of obtained data using Graph Pad Instant software version 3.05 (Graph Pad, USA).
INTRODUCTION
Herpes simplex virus (HSV) is one of the main causes of viral infections of the central nervous system (CNS). HSV1 and HSV2 are the members of the Herpesviridae family, alphaherpesvirus subfamily (1). Following infections of skin and mucocutaneous epithelium, the virus reaches peripheral ganglions and then CNS through axonal route and causes encephalitis or latent infection in the cell bodies of the neurons (2, 3) . HSV infection can be localized to skin, eye and mouth (SEM disease), involve the CNS or manifest as disseminated infection involving multiple organs (4, 5) . HSV is the most common cause of acute, sporadic viral encephalitis in the world, especially in the United States (1, 4) . The rapid diagnosis of CNS infection with this virus is important because of the risk of morbidity and mortality associated with HSV encephalitis (HSVE) and the availability of antiviral therapy with acyclovir that is proven to ameliorate this disease. Without therapy, more than 70% of HSVE cases are fatal and about 11% of the surviving patients recover normal function (6, 7) . Treatment with acyclovir has been shown to reduce the mortality rate to about 20% for patients of all ages (7, 8) . The broad spectrum of clinical syndromes associated with HSV infection of the CNS usually presents as neonatal infection, encephalitis, or meningitis. Neonatal HSV infection is often caused by vertical transmission of HSV2 during delivery, usually with dissemination and mortality rate similar to that for HSVE (9) . HSVE presents with an acute onset, localized CNS findings, and necrosis of brain parenchyma (classically of the temporal and/or frontal lobes) and may occur in patients of any age beyond the neonatal period. It is the most common cause of sporadic fatal encephalitis in the United States (10) and is predominantly caused by HSV1 (11) (12) (13) . The traditional methods of laboratory diagnosis of HSV CNS infections are either extremely invasive (14) or insensitive (12) copy/ml) were detected in a 2.5 years old male and a 9-month-old female, respectively (table  2) . Overall, four of the 152 patients were reported dead with one HSV-positive case that had encephalitis. The frequency of HSV was significantly higher in patients with encephalitis (p<0.05).
infection as an etiological factor of encephalitis. Consistent with our study findings, other studies in Iran by Ghannad et al. (2013) and Ziyaeyan et al. (2011) reported that HSV was detected in 15% and 9.3% of the patients with encephalitis, respectively (17, 18) . However, HSV was detected in 92% and 30% of patients in studies in Spain and the Middle East, respectively (17) . One report from Babol, a northern city in Iran, declared the high rate of patients (34%) with encephalitis. Another report from Canada showed that the low rate (0.3 %) of encephalitis in children with febrile seizures is associated to HSV infection. Also, HSV infection is the most causative factor of encephalitis in Taiwan and 92% of patients with encephalitis in Spain are HSV positive which may be due to high quality of laboratory diagnosis methods (17) . This might be due to different diagnostic tests used. According to our findings and previous studies, the diagnosis of encephalitis based on detection of HSV in CSF of patients is essential.
RESULTS
Of the 152 patients tested, 50 were diagnosed with encephalitis. The HSV-positive cases were detected among patients with encephalitis. Three HSV-positive cases were found among patients with no encephalitis (3 out of 102).The minimum viral load (220 copy/ml) and the maximum viral load (32000
DISCUSSION
One of the most severe viral infections is Encephalitis. So a rapid and accurate detection in initial step of infection is seems beneficial for improving treatment (17) . Previous studies showed that there is direct correlation between encephalitis and HSV infection and the diagnosis of HSE by PCR method can reduce the negative results in comparison to imaging finding. Although, DNA viral load of HSV in the early stage of infection can lead to outcome of patients but the most previous papers on HSE showed no association between the initial load of HSV DNA in CSF and the respective outcomes (18) . In this study, CSF samples from 152 patients with neurological signs were tested to determine the correlation between encephalitis and the presence of HSV. Fifty patients were diagnosed with encephalitis, while only 10 of these patients were infected with HSV (20%). Three HSV-positive cases were found among patients without encephalitis. HSV was significantly (p< 0.05) higher in encephalitis cases indicating the importance of this On the
Step Temperature °С  Time  Cycles  Hold  95  15 min  1  Cycle 1  95  5 sec  5  60  20 sec  72  15 sec  Cycle 2  95  5 sec  40  60 20 sec* 72 15 sec 
CONCLUSIONS
Real-time PCR of CSF specimen is a sensitive, specific and rapid method for HSVE diagnosis, making brain biopsy unnecessary.
other hand, in a study by Ahmadpour and Berari (2010), HSV was detected in 30% of children with encephalitis (4), while about 60% of positive encephalitis cases were 1-24 months of age. Recent studies showed that genital herpes is usually transmitted from mother to fetus during delivery (2) . Considering the high rate of HSV infection in children with encephalitis, Cesarean section is recommended for HSV-positive mothers to prevent infection in newborns. It is also shown that the frequency of HSV is higher in individuals aged less than 20 and above 50 years, which is consistent with the results of the present study. Treatment of encephalitis with acyclovir is suggested to investigate the correlation between the HSV
